Introduction
L-Amino acids play a signicant role in chemistry and biology. In particular, L-Met is one of the most essential amino acid for protein synthesis in the human body, which can promote the growth of hair and nails, enhance muscle activity etc. L-Methionine acts as a methyl group donor in many methyltransferase reactions including biosynthesis of phospholipids 1 and bioelectrical activity.
2 Loss of L-methionine in brain cells of aged animals is linked with the loss of dopaminergic b-adrenergic binding sites and changes in cell membrane composition. 3 Therefore, the selective detection of L-Met is very important. To date, there are various useful strategies or methods such as articial chemosensors, high-performance liquid chromatography, and capillary zone electrophoresis [4] [5] [6] [7] [8] that have been applied for the detection of L-amino acids. However, these methods suffer from a number of problems. First, the instrument detection methods oen employ expensive equipment. Second, owing to the low water solubility of organic groups, most synthesized chemosensors do not work well in water solution. However, most biological or environmental procedures are carried out in water systems. Therefore, it is still a big challenge and an important task to develop a water soluble chemosensor for the detection L-Met in water.
Recently, pillararene chemistry has undergone rapid development 9-16 and pillararene derivatives have been widely used in the eld of molecular recognition, 17-23 drug delivery, 24-30 molecular devices, [31] [32] [33] [34] [35] [36] [37] and so on. Note that two kinds of important watersoluble pillararene derivatives have been developed to date: (1) cationic pillararene 38 and (2) anionic pillararene. 39, 40 Due to their nice water solubility, inclusion and host-guest properties, these kinds of pillararene derivatives provide a great opportunity for the design of water-soluble chemosensors.
In view of this and based on our research interest in molecule recognition, [41] [42] [43] [44] [45] [46] [47] [48] herein, we report a novel and efficient way for the detection of L-Met in water via a cationic pillar [5] arenebased chemosensor (AWP5). As shown in Scheme 1, the chemosensor AWP5 possesses high water solubility and can enable uorescence detection of L-Met in water with high selectivity and sensitivity through a host-guest mechanism.
Results and discussion
Cationic pillar [5] arene (AWP5) was synthesized according to Scheme S1. † To investigate L-amino acid recognition abilities of the sensor AWP5 in water, we carried out a series of host-guest recognition experiments. The recognition proles of the sensor
and L-Leu, were primarily investigated using uorescence spectroscopy in water.
As shown in Fig. 1 , when 10 equiv. of L-Met was added to the water solution of sensor AWP5, a blue uorescence emission appeared. Moreover, in the corresponding uorescence spectrum, the maximum emission peak appeared at 617 nm.
and L-Leu did not induce similar uo-rescence changes ( Fig. 2 and S10 †). Therefore, in water solution, AWP5 showed specic uorescence selectivity for L-Met.
To further investigate the efficiency of the sensor AWP5 for LMet detection, we carried out uorescence titration experiments. As shown in Fig. 3 , in the uorescence spectrum, with an increasing amount of L-Met, emission peak at 594 nm gradually increased. Furthermore, the detection limit of the uorescent spectrum changes calculated on the basis of 3s/m (ref. (Fig. 7) . Furthermore, mass spectrometry experiments also support the abovementioned proposed host-guest mechanism. In the ESI-MS of the sensor AWP5 and L-Met solution, ( [5] arene group, whereas the amino groups of L-Met can form hydrogen bonds with oxygen atoms of the pillar [5] arene group. In addition, electrostatic interactions occur between ammonium groups of AWP5 and carboxylic acid group of L-Met. These multiple interactions stabilize the resulting inclusion complex between AWP5 and L-Met.
Conclusions
In summary, we employed cationic pillar [5] arene (AWP5) as a water-soluble chemosensor for the recognition of amino acids. The chemosensor AWP5 could uorescently detect L-Met in water with high selectivity and sensitivity by a host-guest mechanism. Moreover, the detection limit of the sensor AWP5 for L-Met was 5.46 Â 10 À7 mol L À1 , which indicated that the sensor AWP5 could be useful as a highly selective and sensitive sensor for detecting L-Met. The chemosensor AWP5 can thus serve as a practical and convenient uorescence test kit to detect L-Met. 
Notes and references

